Spin label studies on osmotically-induced changes in the aqueous cytoplasm of Phaeodactylum tricornutum.
The effects of hyperosmotic stress and adaption on the aqueous cytoplasm of Phaeodactylum tricornutum have been studied with spin labels using 0.2M external Ni2+ to obtain spectra solely from labels within the cells. From partitioning of the TEMPO spin label between the internal aqueous phase and the membrane it is found that the internal volume of the cells decreased by approx. 50-60% in media of high osmotic strength (1.9 osmol/l). During the accumulation of proline in the cells (8.8 mg/ml packed cells) on incubation in the medium of high osmolarity for 3 days, the recovery of the volume was 80%. Further addition of proline to the medium resulted in an increase in the proline concentration in the cells (12.2 mg/ml packed cells) and a recovery in volume of 90%. Cells incubated in the absence of any nitrogen source showed very little recovery and were in a stressed state even in the absence of an osmotic gradient. From the rotational correlation times of the TEMPONE spin label it was found that the effective microviscosity in the cytoplasm of normal cells (approx. 3-8 cP) was considerably higher than that of the external medium (1 cP) and increased 1.5-2-fold under high osmotic stress (1.9 osmol/l). Adaption during the accumulation of proline only decreased the effective microviscosity by approx. 50% of the stressed-induced increase, a considerably smaller recovery than that of the cell volume.